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Absorption spectra, 68
rare earths, 81
X-rays, 193
Alkaline earths, arc and spark spectra,
46
inter-system lines, 57
interval rule, 63
isoelectronic spectra, 212
jj coupling, 142
singlets and triplets, 47
Alkalis, doublet series, 23, 31-2
doublet intensities, 107
forbidden lines, 215
isoelectronic spectra, 212
Alternating intensities, 2002
Aluminium, 22-4
absorption spectrum, 68
displaced terms, 7
displacement law, Al 111, 177
Landé’s doublet formula, 215
perturbed series, 151
Analysis, hyperfine, 189
multiplet, 48
series, 18
Zeeman, 99
Angstrom unit, 5
Anomalous Zeeman effect, 85, 144
Antimony, 28-32
fluorescence, 80
Arc spectra, 46
Argon, 3944
ionized, 38, 145
level diagram, 40
nebular lines, 218
Arsenic, 28-32
Atomic magnetism, atomic rays, 129
electronic theory, 129
paramagnetic ions, 135
Atomic rays, 129
nuclear spin, 201
velocity selector, 200
Atomic volumes, 161
Auroral line, 35, 215-17

Balmer series, 2, 5, 7, 9
fine structure, 41
reversal, 69

Band spectra, 172
nuclear spin, 201

Bands, anti-Stokes, 233
in phosphores, 233
Barium, 46-58, 50
abnormal intensities, 135
Bergmann series, 22
Beryllium, 46-58
displaced terms, 6
Moseley diagram, 204
Bismuth, 28-32
hyperfine structure, 169-70, 181-3,
185
magnetic moment, 133
X-ray spectrum, 197-8
Bohr magneton, 87, 128, 130
Boltzmann distribution law, 70, 85, 234
Boron, 224
Bromine, 36-9

Cadmium, 46-58
displaced terms, 7
hyperfine structure, 170-1, 207
ionised, 67
magnetic moment, 132

Caesium, 18-39, 50
doublet structure, 30
intensities, 107-8
level diagram, 39
series, 39

Calcium, 46-58, 50
diffuse triplets, 56
displaced terms, 1
doublet limit, 158
effective quantum numbers, 51
intensities, 102
ionised, 178, 205
level diagrams, 50, 52, 2
perturbed series, 151
series, 48

Carbon, 24-8

Catalysts, 188

Centroid of a multiplet, 65

Cerium, 53, 78

Chlorine, 36-9
hyperfine structure, 207
level diagram, 37

Chromium, 57-8
g factors, 125
intensities, 106
intervals, 148-9
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Chromium (cont.)

phosphores, 229-32

Zeeman patterns, 117
Cobalt, 61, 63

intensities, 106

magnetic moment, 134
Coloured ions, 188
Columbium, 54, 57

Zeeman patterns, 103
Column III, 22-4

» 1V, 24-8, 140-2

» V, 28-32

” Vi, 334
Combination of electrons, energy rules,

15

equivalent electrons, 11

inverted terms, 17

unlike electrons, 9
Combination principle, 21, 24
Configurations, 179-93

elements tabulated, 194-5
Copper, 66-9

g factors, 155

level diagram, 69

magnetic moment, 132

perturbed series, 1514

Zeeman patterns, 1034, 118
Correspondence principle, 13, 36, 93
Coupling, deviations from Russell-

Saunders, 434, 122

ji, 28, 136-43

Russell-Saunders, 3-5, 22
Covalency, 167, 172
Crystals, energy levels, 228

Deutonic nuclei, 205, 214
Diamagnetism, 127
Diffuse series, 18
doublets, 31, 34, 37
formula, 23
Stark effect, 158
triplets, 54—6
Zeeman types, 83
Displaced terms, alkaline earths, 1
Be and Mg, 6
Zn, Cd and Hg, 7
Displacement law for spectra, 175-8
Displacements, atomic, 19, 128, 133
electronic, 19, 128-33, 147-50
in electric field, 145, 157-60
in magnetic field, 112, 124
sum rule, 124, 126
Distribution law, Boltzmann’s, 70, 85,
234
Doublet formulae, irregular, 206
Landé’s, 212-16
regular, 208

SUBJECT INDEX

Doublet formulae (cont.)
screening, 206
Sommerfeld’s, 21011
spin, 208

Doublet series, 23, 31-2

Earth metals, 22-4
Effective nuclear charge, 203
Effective quantum number, 22
Electric field, see Stark effect, 144
Electron, in nucleus, 209-10
magnetic moment of, 96
mass of, 14, 44, 84
Electron impact, 76
Electron orbits, 10-13, 26-8, 207
Electron theory of magnetism, 127
Electronic angular momentum, see J,
34
Electronic displacements, 147-50
Electronic structures, 179-95
Electrovalency, 167
Energy of interaction of two vectors,
orbital and spin vectors, 65
in strong magnetic field, 112
in weak magnetic field, 97
Energy rules, multiplet, 15
Enhanced lines, 46
Equivalent electrons, 11
Erbium phosphores, 242
Erect terms, 35
Europium, hyperfine structure, 199
phosphores, 236
valency, 78
Excitation, by electron impact, 76
by monochromatic light, 78
potentials, 73
Exclusion principle, periodic system,
201
combination of electrons, 11, 17

Fine structure, constant, 210
of helium, 44-5, 60-1
of hydrogen, 40-4
Fluorescence, in crystals, 228
hyperfine, 192
in vapours, 80
Fluorescent crystals, chromium phos-
phores, 229
energy levels, 228
Lenard phosphores, 245
platino-cyanides, 246
rare earth phosphores, 236
uranyl salts, 241
Fluorine, 36-9
Fluorite, 236
Forbidden lines, 27, 151, 215
Frame elements, 184
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Fundamental series, 22
doublets, 32, 37
formula, 23
triplets, 57

g, see Magnetic splitting factor, 90
Gadolinium, 83
Gallium, 224
nucleus, 211
T, see Displacement
Germanium, 248
Gold, 66-7
magnetic moment, 132
Ground terms, 68
elements tabulated, 194
long periods, 187, 45-7
rare earths, 192, 80
short periods, 183

Hafnium, 534
Halogens, 36
Heavy hydrogen, 15, 167
nucleus, 206, 214
Helium, 59-62
ionised, 14, 44-5
level diagram, 59
Stark effect, 1514
Hydrogen atom, Bohr’s theory, 10
electron orbits, 28
magnetic moment, 132
mechanical moment, 11
wave mechanics, 15
Hydrogen spectrum, Balmer’s series, 2,
5,13
fine structure, 40-3
series, 5
Stark effect, 145-51
Hyperfine structure, empirical, 166
intensities, 183
isotope displacement, 187
nuclear mass, 167
Paschen-Back effect, 173
vector model, 168
Zeeman effect, 173

Indium, 224
absorption spectrum, 69-70
Inert gases, 36—41
diamagnetism, 139
g factors, 146-7
intervals, 127
Inner quantum number, see J, 34
Intensities, alkali doublets, 107
experimental, 90
hyperfine, 183-7
iron-frame elements, 104
jj coupling, 150

269

Intensities (cont.)
normal multiplet, 35, 91
quadripole, 227
razves ultimes, 120
sum law, 93, 135
super multiplet, 101
tables, 95-9
X-ray, 196
Zecman, 98, 108
Zeeman tables, 112-15
Intermediate magnetic fields, 116
Inter-system lines, 57
jj coupling, 28
Zeeman effect, 116
Interval quotient, 65
Interval rule, 63
hyperfine, 173
hyperfine perturbed, 197-9
perturbation, 155
Invariance, of g sum, 123, 123-6
of T" sum, 124, 126
Inverted terms, 35, 16-20
Todine, 36-9
jj coupling, 142
Tonisation potentials, from electron im-
pact, 72
from series limit, 20-1
long periods, 187, 189
rare earths, 192, 74
short periods, 182-3

Iron, 59-61
magnetic moment, 132
Iron-frame elements, ground terms,
46

compared with other frames, 704
paramagnetic ions, 140-3
Irregular doublet law, 206
Isoelectronic sequences, Moseley law,
203-5
screening doublets, 206-8
spin doublets, 211-12
Isotope displacement, 187-97

J, definition, 34
orientation in magnetic field, 88, 129~
31
series limit, 159
ij coupling, 28, 13643
intensities, 150

Krypton, 3944

Landé’s doublet formula, 212
Lanthanum, 50, 53

g factors, 155
Lead, 24-8

fluorescence, 79

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107505810
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-50581-0 - Atomic Spectra: And the Vector Model: Volume II: Complex Spectra
A. C. Candler

Index

More information

270 SUBJECT INDEX
Lead (cont.) Mercury (cont.)
isotope displacements, 197 ionised, 67
magnetic moment, 133 isotope displacements, 193-5
Lenard phosphores, 245 level diagram, 53
Level diagrams, optical, 11, 24 magnetic moment, 132
X-ray, 197-8 quadripole radiation, 222
Limit, calculation of series, 20 resonance radiation, 79
displaced, 3 Zeeman effect, 118
multiplet, 31, 42, 159 Molecules, symmetrical, 201-2
Lithium, 18-39 Molybdenum, 57-8
hyperfine structure, 166, 168 intervals, 148-9
level diagram, 25 Moseley’s law, optical, 199
Moseley diagram, 204 X-ray, 203-5
nucleus, 214 Multiplets, 62
series, 19 analysis, 48
Zeeman patterns, 105 intensities, 94-9
Long periods, analysis, 48 Multiplicities in iron row, 175
configurations, 48
ground terms, 45 Nebular lines, 217
individual spectra, 48-70 Neodymium phosphores, 242
in periodic system, 183-7 Neon, 39-43
three rows compared, 704 absorption spectrum, 69
Lorentz unit, 84 hyperfine structure, 168
Lutecium, 50, 53 intervals of s terms, 134
hyperfine structure, 199 jj coupling, 141
series limits, 43, 159-60
Magnesium, 46-58 Stark effect, 155
displaced terms, 6 Neutronic nuclei, 205, 212-13
intensities, 218 Neutrons in nucleus, 209-10
intervals, 150 Nickel, 63-5
ionised, 177 g factors, 155
Paschen-Back effect, 115, 117 intensities, 105-6
Zeeman effect, 105, 119 magnetic moment, 134
Magnetic field, see Zeeman effect, 82 Stark effect, 158-60
Magnetic moment, of atoms, 132—4 Nitrogen, 28-32
of electrons, 96 inverted terms, 20
of ions, 13543 level diagram, 29
of nucleus, 203 nebular lines, 218
Magnetic splitting factor, atomic rays, nucleus, 206-7, 214
131 triplet limit, 32
definition, 90 Normal Zeeman triplet, 134
sum law, 123 Notation in complex spectra, 49
tabulated, 92-3, 100-1 Nucleus, electric field of, 200
Magnetism, 187 magnetic moment of, 203-6
Manganese, 58-9 spin of, 200
intensities, 100, 106 structure, 208
Zeeman effect, 116 types of, 204-5, 208

Mass effect in hyperfine structure, 167
Matching strong and weak terms, 118 One line spectra, 76

Mercury, 46-58 Orbits, exclusion principle, 201
absorption spectrum, 70-2 general atom, 26-8
displaced terms, 7 hydrogen, 10-13
excitation potentials, 75 Orbital vector, 26
forbidden line, 215 Oxygen, 33-5
hyperfine intervals, 197-9 auroral line, 216-17
hyperfine structure, 190-2 intensities, 101
intensities, 101-3 level diagram, 33
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Oxygen (cont.) Potassium (cont.)
magnetic moment, 134 g sum, K 11, 126
nebular lines, 218 hyperfine structure, 207
Paschen-Back effect, 106, 115 magnetic moment, 132, 138
Moseley diagram, 205
Palladium, 63-5 quadripole line, 222-5
Palladium frame elements, 188 Stark effect, 178
ground terms, 47 Praseodymium phosphores, 238, 240,
paramagnetism, 143 243
Paramagnetism, classical theory, 136-8  Principal series, 18
frame elements, 140-3 doublets, 31, 36
gases, 138 formula, 23
Langevin’s theory, 127 triplets, 51, 55
rare earths, 138-40 Zeeman types, 83
Partial Paschen-Back effect, 115 Protonic nuclei, 204, 210-12
intensities, 118-19 Protons in nucleus, 209-10
Paschen-Back effect, empirical, 105
hyperfine structure, 173 Quadripole radiation, forbidden lines,
intermediate fields, 117 215
invariance of g sum, 123 intensities, 227
invariance of I' sum, 125 polarisation rule, 221
matching strong and weak terms, quantum mechanics, 219
119 selection rules, 220
partial effect, 115 Zeeman effect, 221
quadripole, 225 Quantum mechanics, hyperfine per-
vector model, 111 turbation, 199
Penetrating orbits, 27 Paschen-Back effect, 117
Periodic system, 161-202 quadripole radiation, 219
displacement law, 175 valency, 172
electronic structures, 179 Zeeman effect, 97
exclusion principle, 201 Quantum of action, 10
rare earths, 75
valency, 166 Radium, 46-58, 50
Periodic table, 163, 165 Raies ultimes, 120
Perturbation, 150-7 Raman spectra, 228, 235
hyperfine, 197-8 Rare earths, 75-89
Phosphores, chromium, 229 absorption spectra, 81
Lenard, 245 arc and spark spectra, 79
rare earth, 236 configurations, 190-2
Phosphorescence, 228-9 in periodic system, 75
Phosphorus, 28-32 ionisation potentials, 192
hyperfine structure, 207 paramagnetism, 138
Photometry, 90 phosphores, 236, 242-3
Platino-cyanides, 246 valency, 77
Platinum, 66 Regular doublets, 208
Platinum frame elements, 189 Resonance potentials, 72
ground terms, 47 Resonance radiation, 78
paramagnetism, 143 Rhenium, 59
Polarisation in, Paschen-Back effect, Rhodium, 63
112-13 Rubidium, 18-39, 50
quadripole radiation, 220 electron impact, 78
Stark effect, 148, 154 ¢ sum, Rb 11, 126
Zeeman effect, 112, 109 nucleus, 209

Pot?,ssium, 18-39, 50 Russell-Saunders coupling, 3-5, 22
displacement law, 178 deviations from, 122

electron impact, 78 Ruthenium, 59, 61
forbidden lines, 215 I' sum, 132
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Rydberg constant, 2 Sodium (cont.)
for helium, 14 nuclear spin, 201
for hydrogen, 12 Paschen-Back effect, 115
for other atoms, 19 quadripole lines, 223-5
Stark effect, 155
Samarium, 85-9 Zeeman patterns, 85
phosphores, 23640, 243 Spark spectra, 46
valency, 78 Spectroscopic terms, 62
Scandium, 50-3 Spin doublets, 208
ionised, 178, 205 X-ray, 130
Screening, constant, 203 Spin of nucleus, 200
doublet, 206 Spinning electron, doublet series, 32
Selection rules, displaced terms, 4 Zeeman effect, 94
for J, 57 Stark effect, 144-60
for L, 26 experimental, 144
Paschen-Back, 112-13 forbidden lines, 215
quadripole, 220 in crystals, 234
Stark, 148, 154 in hydrogen, 145
X-ray, 196 in other elements, 151
Zeeman, 89 Stationary states, 3, 10
Selenium, 33-5 Statistical weight of a term, 66
Self-reversal, 18, 69 Stripped atoms, 207
Serial number, 19, 23, 49 Strong field, 106
Series, 5, 18 Strontium, 46-58, 50
formula, 18-21 intensities, 102
intensities, 104 perturbation, 157
limits, 10-11, 21, 158-65 Sulphur, 33-5
Sharp series, 18 Sum rules, g sum, 123
doublet, 31, 36 I" sum, 126
formula, 21-3 intensity, 135
Stark effect, 158 Super multiplet, intensities, 101
triplet, 54-5
Zeeman types, 83 Tellurium, 33-5
Short periods, 181-3 Temperature class, 49
deep terms, 14 Terbium, valency, 78
elements, 21 Terms, 3, 9, 11
ground terms, 16-18 Thallium, 22-4
irregularities, 22 absorption, 69-70
Silicon, 24-8 fluorescence, 79
doublet limit, 160 hyperfine structure, 172-89
ionised, 177 intensitics, 108
level diagram, 25 isotope displacement, 194
Silver, 66-7 level diagram, 23
hyperfine structure, 207 magnetic moment, 132
magnetic moment, 130-2 nucleus, 206
Singlet spectra, 47 Tin, 24-8
Sodium, 18-39 magnetic moment, 133
absorption spectrum, 68 Titanium, 534
controlled electron impact, 77 g factors, 155
D lines in magnetic field, 106-10, 112— T sum, 132
13 intensities, 101, 106
displacement law, 177 ionised, 178, 205
fluorescence, 79-81 Transition elements, 184
forbidden lines, 215 Triplet terms, 49
Landé’s doublet formula, 215 Tungsten, 58
level diagram, 33
magnetic moment, 132 Uranyl salts, 241
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Valency, 166-75 Ytterbium, phosphores, 236

rare earths, 77 valency, 78
Vanadium, 54, 57 Yttrium, 50, 53
Vector model, alkali doublets, 29

combination of several electrons, 9 Zeeman effect, 82-104

displaced terms, 3 analysis, 99

general coupling, 135 anomalous types, 85

hyperfine intervals, 199 hyperfine, 173

hyperfine structure, 168, 172 intensities, 98, 108-20

hyperfine Zeeman effect, 173 magnetic  splitting factors, 92-3,

interval rule, 65 100-1

jj coupling, 27-8 normal triplet, 82

Paschen-Back effect, 111-12 quadripole, 221

Stark effect, 157 quantum theory, 86

Zeeman effect, 88-9 spinning clectron, 94

unresolved patterns, 106

Wave mechanics, 3 Zinc, 46-58, 67

hydrogen atom, 15 displaced terms, 7

hyperfine structure, 176, 179 Landé’s doublet formula, 215
Wave numbers, 5 magnetic moment, 132
Weak field, 106 Zirconium, 53—4

doublet limit, 161

X-rays, 193-200, 228 g factors, 154, 156

spin doublets, 209-11, 130 intensities, 106
Xenon, 39-43

Stark effect, 156-7,

Cas 1 18
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173, 199
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115-18, 126; ¢ factors, 147; hyper-
fine structure, 169, 178, 180, 187
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222-6
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